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ATTACHMENT 1

Submission of information is made under the 6/28/91 CAP Agreement, Unit
Il.  This submission is made voluntarily and is occasioned by recent changes in
EPA's TSCA §8(e) reporting standard; such changes made, for the first time in
1991 and 1992 without prior notice and in violation of Regulatee's constitutional
duc process rights. Regulatee's submission of information under this cbanged
standard is pot a waiver of its due process rights; an admission of TSCA violation
or liability, or an admission that Regulatee's activities with the study
compounds reasonably support a conclusion of substantial. risk to health or to
the environment. Regulatee bas historically relied in good faith upon the 1978
. i i criteria for determining

whether study information is reporiable under TSCA §8(e), 43 Fed Rep 11110
(March 16, 1978). EPA has not, to date, amended this Statemeni of
Inicrpretation.
Afier CAP registration, EPA provided the Regulatee the

June 1, 1991 "TSCA Section 8(¢) Reporting Guide”. This "Guide™ has been
further amended by EPA, EPA letter, April 10, 1992. EPA has not indicated that

the "Reporting Guide™ or the April 1992 amendment supersedes the 1978
i The "Reporting Guide” and April 1992 amendment

substantively lowers the Siatement of Interpretation s TSCA §8(e) reporting

standard2. This is particularly troublesome as the "Reporiing Guide” states
criteria, applied retroactively, which expands upon and conflicts with the

Statement of Interpretation.3 Absent amendment of the Siatement of
Interpretation, the informal issuance of the "Reporting Guide” and the April

1992 amendment clouds the appropriate standard by which regulated persons
must assess information for purposes of TSCA §8(e).

Throughout the CAP, EPA has mischaracterized the 1991 guidance as
reflecting "longsianding” EPA policy concerning the standards by which
toxicity information should be reviewed for purposes of §8(e) compliance.
Regulatee recognizes that experience with the 1978 Siatement of
Interpretation may cause a review of its criteri. Regulatee supponts and has
no objection to the Agency's amending reponiing criteria provided that such
amendment is not applied to the regulated community in an unfair way.
However, with the unilateral announcement of the CAP under the auspices of
an enforcement proceeding, EPA has wrought a terrific unfaimess since
much of the criteria EPA has espoused in the June 1991 Reporiing Guide and in
the Agency's April 2, 1992 amendment is new criteria which does not.exist in

the 1978 Siatement of Inierpretation and Enforcement Policy.

2In sharp contrast to the Agency's 1977 and 1978 actions 10 soliciting public .
comment on the proposed -and final §8(e)” Policy, EPA has unilaterally .
pronounced §8(e) substantive reporiing criteria in the 1991 Section B8(e) Guide
without public notice and commeni, See 42 Fed Reg 45362 (9/9/77).
"Notification of Substantial Risk under Section 8(e): Proposed Guidance".

3A comparison of the 1978 Statement of Interprelation and the 1992 “Reporting

Guide" is a appended.
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Tbe following examples of new criteria contained in the "Reporting

Guide™ that is not contained in the Siatement of Inierpretation follow:

* even though EPA expressly disclaims each “status repori™ as being
preliminary evaluations that should noi be regarded as final EPA policy

or intent4, the "Reponiing Guide™ gives the “"status reporis™ great weight
as "sound and adequate basis™ from which to determine mandatory
reporting obligations. ("Guide"™ at page 20).

* the "Reporting Guide™ contains a matrix that establishes pew pumerical
reporting “cutoff” concentrations for acute lethality jinformation
("Guide™ at p. 31). Neither this matrix nor the cutoff values therein are
contained in the Statement of Interpretation. The regulated community
was not made aware of these cutoff values pnor to issuance of the
"Reporting Guide” in June, 1991.

ethe "Reporting Guide” states new specnﬁc definitional criteria with
which the Agency, for the first time, defines as ‘distinguishable
neurotoxicological effects’; such cnterulguxdmce not expressed in the

1978 Statement of Interpretation.s:

sthe "Repomng Guide” provides new review/ reporting criteria for
irritation and sensitization studies; such criteria not previously found in
the 1978 Siatement of Interpretation/Enforcement Policy.

*the "Reporting Guide” publicizes cenain EPA Q/A criteria issued 10 t.he
Monsanto Co. in 1989 which are not in the
have never been published in the Federal Register or distributed by thc
EPA to the Regulatee Such Q/A establishes new reporung criteria not
previously found in the 1978

Bolicy .

In discharging its responsibilities, an adminpistrative agency must give
the .regulated community fair and adequate warning to as
what constitutes noncompliance for which penalties may be assessed.

Among the myriad applications of the due process clause is the
fundamental principle that statutes and regulations which purport to
govern conduct must give an adequate waming of what they command
or forbid.... Even a regulation which governs purely economic ‘or
commercial activities, if its violation can engender penaliies, must be so
framed as to provide a constitutionally adequate warning to those whose
activities are governed.

4The ‘'status reports' address the significance, if any, of particular information
reported 1o the Agency, rather than stating EPA's interpretation of §8(e)
reporting criteria. In the infrequent instances in which the status reports
contain discussion of reportability, the analysis is invariably quite limited,
without substantial supponiing scientific or legal rationale.

5 See, e.g. 10/2/91 letier from Du Pont to EPA regarding the definition of .
'serious and prolonged cffects’ as this term may relate 10 transient anesthetic
effects observed at lethal levels: 10/1/91 letier from the American Petroleum
Institute to EPA regarding clarification of the Reporting Guide criteria.
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Richold, Inc. v, Marshall. 585 F.2d 1327, 1335-36 (D.C. Cir. 1978). See also, Rollins
EWLJ&E.L_ES_&WW i i i . 937
F. 2d 649 (D.C. Cir. 1991).

While peither the are rules, This principle bas been applied 10 bold that
agency ‘clarification’, such as the jon. the “Reporing
Guide™ mor the April 1992 amendments will pot applied retroactively.

...a federal court will not retroactively apply an unforeseeable
ioterpretation of an administrative regulation to the detriment of a
regulated party on the theory that the post boc interpretation asserted
by the Agency is generally consistent with the policies underlying the
Agency's regulatory program, when the semantic meaning of the
regulations, as previously drafied and construed by the appropriate
agency, does not support the interpretation which that agency urges
upon the court,

Siandard Oil Co v, Federal Energy Adminisiration. 453 F. Supp. 203, 240 (N.D.
Siandard Oil Co. v, Depanment of Energy

Ohio 1978), aff'd sub nom. . 596 F.2d
1029 (Em. App. 1978):

The 1978 Siatement of Interpretation does mot provide adequate notice of,
and indeed conflicts with, the Agency's current position at §8(e) requires
reporting of all ‘positive’ toxicological findings without
regard 10 an assessment of their relevance 1o human health. In accordance with
the statute, EPA's 1978 Statement of Inierpretation requires the regulated
community 1o use scientific judgmeni 1o evaluste the significance of toxicological
findings and to determining whether they reasonably support a conclusion of a
substantial risk. Pan V of the i urges persons 1o
consider "the fact or probability" of an effect’s occurrence. Similarly, the 1978

siresses that an animal study is reporiable only when
"it contains reliable evidence ascribing the effect to the chemical.” 43 Fed Rcg. at
11112, Moreover, EPA's Statement of Interpreiation defines the substantiality of
risk as a function of both the seriousness of the effect and the probability of its
occurrence. 43 Fed Reg 11110 (1978). Earlier Agency interpretation also
empbasized the "substantial” nature of a §8(e) determination. See 42 Fed Rep
45362, 45363 (1977). [Section 8(e) findings require "extraordinary exposure to a
chemical substance...which critically imperil human health or the environmesnt”).

The recently issued "Reporting Guide® and April 1992 Amendment
guidance requires reporiing beyond and inconsisient
with that required by the Statement of Interpretation. Given the statute and
the Statement of Interpretation's explicit focus on substantial human or
environmenta) risk, whether a substance poses a "substantial risk™ of injury
requires the application of scientific judgment to the available data on a case-
by-case basis.

If an overall weight-of-evidence analysis indicates that this

classification is unwarranted, reponing should be unnecessary under §8(e)
because the available data will not "reasonably suppont the conclusion" that the
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chemical presents a gubstantial risk of serious adverse consequences 10 human
health,

Neither the legislative history of $8(e) nor the plasin meaning of the
statute support EPA's recent lowering of the reporting threshold that TSCA
§8(c) was intended 10 be a sweeping information gathering mechanism. In
introducing the bew version of the toxic substances legislation,
Representative Eckhant included for the record discussion of the specific
changes from the version of H. R. 10318 reported by the Consumer Protection
and Finance Subcommitiece in December 1975. One of these changes was to
modify the standard for reporting under §8(c). The standard in tbe House
version was changed from “"causes or contributes to an unreasopable risk™ to
"causes or significantly contributes 10 a substantial risk®. This panticular
change was one of several made in TSCA §8 to avoid placing an undue burden
on the regulated community. The final changes 1o focus the scope of Section
8(¢) were made in the version reported by the Conference Committee.

The word “substantial” means “considerable in imporance. value,
degree, amount or extent”. Therefore, as generally understood, s “subsiantial
risk” is one which will affect a considerable pumber of people or portion of
tbe environment, will cause serious injury and is based on reasonably sound
scientific analysis or data. Suppon for the interpretation can be found in a
similar provision in the Consumer Product Safety Act. Section 15 of the CPSA
defines a "substantial product hazard” to be:

"a product defect which because of the patiern
of defect, the number of defective products
distributed in commerce, the severity of the
risk, or otherwise, creates a substantial risk
of injury to the public.”

Similarly, EPA has interpreted the word ‘substantial’ as a quantitative
measurement. Thus, a ‘substantial risk' is a risk that can be quantified, See, $6 Fed
Reg 32292, 32297 (7/15/91). Finally, since information pertinent to the exposure of
humans or the environment to chemical subsiances or mixtures may be obiained
by EPA through Sections 8(a) and 8(d) regardless of the degree of potential risk,
§8(c) bas specialized function. Consequently, information subject to §8(e)
reporting should be of a type which would Jead a reasonable man to conclude . that
some type aclion was required immediately to prevent injury to health or the
environment.
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APPENDIX

Comparison: Criteria found in the 1978 “Siatement of Interpreiation/
Enforcement Policy”, 43 Fed Reg 11110 (3/16/78) and the June 1991 Section 8(e)
Guide,

TOXICITY TEST 1978 POLICY New 1991 GUIDE
IYPE CRITERIA_EXIST2 CRITERIA EXIST?

ACUTE LETHALITY

Oral ' N) ' Y)
Dermal - N) Y)
Inhalation (Vapors) N 12
aerosol N) Y)
dusts/ particles N) Y)
SKIN IRRITATION N ' Y3
SKIN SENSITIZATION N Y4
EYE IRRITATION N Y5
SUBCHRONIC
(ORAL/DERMAL/INHALATION) N v6
REPRODUCTION STUDY N Y7
DEVELOPMENTAL TOX Y8 Y9

143 Fed _Reg at 11114, commem 14:
"This policy statements directs the reporting of spec:ﬁed effects
when unknown to the Administrator. Many routine tests are based
on a knowledge of toxicilty associated with a chemical unknown
effects occurring during such a range test may have 1o be reponed
if they are those of concem tot he Agency and if the information
meels the criteria set forth in Parts V and VIL"

2Guide at pp.22, 29-31.
3Guide at pp-34-36.
4Guide at pp-34-36.
5Guide at pp-34-36.
6Guide at pp-22; 36-37.
7Guide a1 pp-22

843 Fed Reg at 11112
Only .thé term "Birth Defecis™ is listed.




NEUROTOXICITY N y10
CARCINOGENICITY yil Y12
MUTAGENICITY

In Vitro Y)13 v) 14
In Vivo Y) Y}
ENVIRONMENTAL

Bioaccumulation - Y) N
Bioconcentration Y)15 N
Oct/water Part. Coeff. Y} N
Acute Fish . _ N N
Acute Daphnia N N
Subchronic Fish N N
Subchronic Daphnia N N
Chronic Fish N N
AVIAN

Acute N N
Reproductive N N
Reproductive N N

9Guide a1 pp-2122. Includes mew detailed criteria regarding statistical
treatment, specific observations and the §8(e)-significance of maternal
toxicity.

10Gyide at pp-23; 33-34.

1143 Fed Reg m1 11112
Only the term “"Cancer” listed.

12Gyide at pp-21. Includes new criteria regarding biological significance and .
statistical treatment.- ’

1343 Fed Reg at 11112; 11115 a1 Comment 1§
"Mutagenicity” listed/ in vivo ys invitro discussed: discussion of "Ames test”.

14Gyide at pp-23.

1543 Fed Reg at 11112; 11115 at Comment 16.
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Study Summary and Report



CAS #123-72-8

Study Conducted by: Union Carbide Corp.

Chem: Butyraldehyde

Title: Vapor Inhalation by dogs and rats for 14 - 13 weeks, respectively
Date, 4-18-78

Summary of Effects: Significant nasal lesions (squamous metaplasia)
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Carneglie~Mellon Institute of Research APR 12 1982
Carnegie-Mellon University .
4400 Fifth Aveme HASKELL LAB.
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Butyraldehyde
Vapor Iohalation by Dogs and Rats for 14 and 13 Weeks, Respectively
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Sponsor: Uniom Carbide Corporatiom
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Summar -

Male beagle dogs and male and female Sprague-Dawley rats were exposed 6 hours per
day, 5 days per week for up to 14 and 13 weeks, respectively, to butyraldehyde vapor
concentrations of 5.44, 1.36, and 0.34 mg/liter (2000, 500 and 125 ppm). The
nseasured parameters for toxic response included body and organ weights, urinalysis,
blood chemistry, pathology, ophthalmologic and hematologic examinations.

Rats at all levels tested had a significant incidence of squanocus metaplasia of
the nasal cavities. Dogs exposed to 2000 pm had significant microscopic lesions of
the upper respiratory tract, including mucosal cell hyperplasia, inflammation, and
squamous metaplasia. Exposed dogs at 500 and 125 ppa had goblet cell hyperplasia
vithin the nasal mucosa. There were no other significant differences found between
test and control groups which could be related to inhalation of butyraldehyde vapor
concentrations.

This study was designed to examine toxic response in dogs and rats subjected to
repeated inhalation of atmospheres containing butyraldehyde vapor. All raw data are
being held at the Chemical Hygiene Laboratory of Carnegie-Mellon Institute of
Research for future reference.

Sample

Ten S5-gallon drums of anhydrous butyraldehyde vere received from South
Charleston on 1/4/78. They were randomly assigned CHF sample numbers 41-2a through
41=2j. The butyraldehyde sample vas taken from a unit make tank and placed in
polyethylene-lined drums purged with nitrogen before loading to prevent reaction.
Tach drum vas analyzed as being typical of normal production. Results of
compositional analysis for the two drums of butyraldehyde used for the subchronic
{nhalation study are presented in Table 42-1. Pertinent physico-.
chemical properties are presented in Table 42=2, The drnum of sample assigned CHF No.
41-22 wvas used for the first 8 weeks of the inhalation study. Drum No. 41-2b vas

used for the final 6 weeks.

§
|
|
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The butyraldehyde used for the subchronic inhalation study was transferred
to l-gallon glass bottles and blanketed with nitrogen. Approximately 6 gallouns
of sample were used each week. The drum from which the butyraldehyde was
withdrawn was blanketed with nitrogen following each sample collection to
prevent reaction with the air. Samples taken from the two drums of
butyraldehyde during exposure weeks 1, 3, 4, 7, 8, 9, 11, 12 and 13 were
analyzed for butyric acid by gas chromatography to insure that no change in
sample composition had occurred. Chromatographic analysis of liquid samples did
not show any apparent changes in sample composition throughout the inhalation
.tudy. ’

Some of the samples obtained for one week of exposure and each week
thereafter throughout the subchronic inhalation study were rust-colored and
contained some granular sediment. The other l-gallon samples appeared normal.
Chromatographic analysis of these rust-colored samples showed no apparent
changes in composition; therefore, with the exception of the rust-colored
l-gallon samples, all samples were used for the inhalation exposure. As a
further insurance to sample stability the following samples of butyraldehyde
were sent back to UCC, South Charleston for compositional analysis: (a) drum
41-2a, third exposure week, both clear and rust-colored samples; (b) drum &41-2b,
6 weeks following the end of the l4-week inhalation study, a rust-colored sazple
(darker in color than that obtained throughout the li4~-week study); drum 41-2h
(unused drum), 7 weeks following the end of the inhalation study, a clear
sample. Results of these compositional analyses are given i Table 42-3. The
compositional analysis for drum 41-2b showed a high butyric acid percent by
weight as compared to the other drums analyzed.

Methods

Animal Species and Source

Sprague-Davley rats of both sexes were received from Hilltop Laboratories,
Inc., Scottdale, PA. The 3= to 4-week 0ld rats were identified by standard
toe-clipping techniques following arrival at the Laboratory.

Male beagle dogs were received from White Eagle Farms, Incorporated,
Doylestown, PA. The dogs were 9.5 to 12 months of age when received. The
supplier had marked each dog for identification with a number tattooed on the
inner surface of the right ear. Corresponding Chemical Hygiene Fellowship
aninal identification numbers were also assigned to each dog.

Animal Quarantine

Within one day following arrival, a visual examination of the health aand
ophthalmological status of all rats vas made and a randomly selected group was
examined for intestinal parasites by zinc sulfate flotation of fecal samples. .
Body weight and physical condition were observed for 2 weeks prior to placesemt
into exposure groups.

T
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One month prior to the start of the vapor inhalation study all dogs 15.5 to
18 months of age were examined for abnormalities in physical appearance, be-
havior, hematology, parasitology and clinical chemistry. Dogs were weighed once
each week and food cousumption, body functions and general behavior were
monitored daily for each dog for a 3-week period preceding random assignment
into test groups. .

Randomization and Fate of Animals

Aninals were assigned to one of four groups using a random number system.
Following the 2-week Quarantipe, rats were randomized and assigned to one of
four groups consisting of twenty Sprague-Dawley rats per sex.- Sixteen dogs were
randomly assigned to one of four groups of four dogs each following quarantine,
At the time of randomization only those animals with body weight within two
standard deviations of the mean were sccepted for the study. Any animal that
lost weight or was found to have poor muscle tone during the quarantine period
and any dog with abnormalities in hematology, parasitology or blood chemisgtry
profiles was rejected.

Animal Bu'bandgz

Rats separated by test group and sex ware housed 3 rats per cage in
stainless steel cages with a wire-mesh front and bottom. Rats were kept in an
air-conditioned rooc maintained at a mean temperature of 21°C, with so actual
range of 18 to 24°C. The wmean relative hunidity of the holding roca was 432
vith an actual range of 35 to 49%. Water vas supplied ad libdbituz by an
sutomatic watering system and Wayne Lab Blox® F-6 was also available ad libitum.
(During the final week of exposure the remaining 5 rats per sex per exposure
level received powdered Purina Fornulab Chow® 5008 prior to deterzination of
24~hour urine volume and water consumption.) A layer of Deotized Animal Care
Board® was placed under each shelf of cages and changed at least three tines per
veek. For the daily inhalation, rats were caged in all-mesh stainless steel
cages with solid galvanized steel tops. The rats and cages were numbered so
that the animals were always in the same nonexposure cage and inhalation cage to
minimize risk of spreading infections. Nonexposure carriers and feeders were
cleaned once each week. Shelf psn and carriers vere cleaned with hot water
while feeders vere first wvashed in Aura® and then rinsed with hot wvater,
Exposure cages were washed with hot water following each 6-hour exposure period.

Dogs were housed indi{vidually in galvanized steel cages within s rooa that
was separate from the rats. For the first 4.5 weeks of the inhalation study
dogs were kept in s room maintained at a mean tenperature of 17°C with an sctual
range of 12 to 21°C. The mean relative humidity of the room was 423 with an
actual range of 34 to 53%. For the renainder of the lé-week study, dus to
Tenovation of the building in the proximity of the above holding room, the dogs
wers relocated. The second holding room was maintained at a Dean temperature of
22°C with an actual range of 20 to 24°C. The mean relative huridicy of this
holding room was 492 with an actual range of 40 to 57%. Nonexposure cages were

: 'Q
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cleaned daily and washed with hot water every second week. ABSOR~DRI® hardwood
bedding produced by Lab Products, Inc., was placed daily in dog nonexposure
cages. Dogs were fed 3 cups of Purina Formulab Chow® (Canine Diet 5006) daily,
at the conclusion of each 6-hour exposure period and at & similar time on
veekends, Water was available ad libitum from bottles when dogs were not in the
inhslation chambers. The food pans and wvater bottles were cleaned daily 4n hot
water, For the {nhalation exposure, each dog was transferred to an exposure
cage. Dogs and cages were numbered so that the dog wvas always placed in the
sSame exposure cage and returned to the same nonexposure cage. Following
transfer of dogs to nonexposure cages after each 6-hour exposure period, the
exposure cages were washed with hot water.

Target Chamber Concentrations

Target concentrations of 2,000, SO0 and 125 ppe were selected for the study
based upon the results of a preliminary 9-day inhalation study descrided in
Special Report 41-39 issued in 1978.

Vagor Generation

Butyraldehyde vapor concentrations were generated by metering the liquid
down the inside of an electrically heated Pyrex® tube previously described by
Carpenter, et al., (1975). Maximum temperature of the vaporizer was limited to
that required to effect complete vaporization of the liquid butyraldehyde.
Resultant vapors vere carried into the chamber by a counter-current air stream
that entered the bottom of the tube, and passed directly into the chamber. The
desired concentration was produced by controlling the amount of liquid vaporized
into the metered air stream., Liquid flow of butyraldehyde was adjusted to
produce measured target chamber concentrations of 2,000, 500, and 125 ppm in the
chazber. If analyzed chamber concentrations deviated more than + 102 from
target concentrations, conditions of vapor generation were adjusted. Air wvas
exhausted from the chamber at a rate of 1,000 liter/min. With the chaamber door
sealed, all air entered the chamber through the vaporizer. To compensate for °
any possible but undetected variation in vapor distribution within the chaxmbers,
the location of the animals within the chamber was changed on & routine basis.
Dog and rat carriers were alternately placed in the front or rear of the chamber
on a two-exposure-day interval. The position of male and female rats, each sex
pPlaced in four cages, were alternated from the top half of the chamber to the
bottom half of the chamber daily. '

Inhalat{ion Chambers

Chanbers were of 3,800 liters volume, constructed of tenpered masonite and
contained glass windows for observation of animals., Internmal chamber walls were
coated with sodium silicate and joints were sealed with transparent Si{lastic®.
The internal dimensions of each chamber were 2.] meters long, 2.0 meters high .
and 0.9 meters wide. ’

A R L P

mwm- "




Report 42-50
Page S

Analytical Method

A Perkin-Elmer model 3920B chromatograph equipped with a flame ionization
detector was used. Conditions of operation are presented in Table 42~4.
Initially the analytical procedure depended solely upon peasyrement of peak
height. Calibration curves were constructed from solutions of known weight per
unit of volume of butyraldehyde in water. Microliter samples were injected into
the chromatograph at 3 or more concentrations covering the entire range of
analysis. On the 46th day of the study, a second PE 3920B chrazatograph
equipped with a Spectra Physics series 4000 central processor, data interface
and printer/plotter was employed. Conditions of operation for this
chromatograph are presented in Table 42-5.

) The KF value for the integrator was calculated by sveraging the KF's of 3 or
more concentrations covering the range of analysis. From this date to the
termination of the exposure, data from both chromatographic systexs was
reported. Vapor-air samples, taken volumetrically from the chambers, wvere
injected directly into the chromatograph by means of gas-tight syringes. Test
vapor concentrations were analyzed at least 3 times each day and control
chambers 2 times each day. Samples were taken from a single port. Standards
wvere run each day to verify the analytical reproducibility of the calibration
curve and new curves were comnstructed as necessary. On a regular basis, samples
from the wnused 55-gallon drums of butyraldehyde were analyzed for butyric acid
using the conditions given in Tables 42-4 and 42-5,

Criteria of Toxic Response Monitored

The criteria of toxic response monitored for each species is summarized in
Table 42-6. Sprague-Dawley rats used for urine, blood and histopathologic
evaluation during the study were selected by stratified randomization from each
test and control group prior to each sacrifice. Five additional Sprague-Davley
rats per sex per exposure group were included to serve as replacezents for those
on study in the event of deaths or to obtain additional data during the study.

Daily observations. All animals were observed daily prior to, durinog and
following exposure for any abnormalities in appearance, body tone or general
behavior. Animals were observed at least four times during each 6-hour exposure
period for signs indicative of toxic effect.

Food consumption. Food consumption was measured only for dogs. The
quantity (cups) of food remaining was measured and recorded daily each week for

each dog by a technician.

Body weight. Body weight was measured and recorded for all snizmals
imnediately preceding the first and second days of exposure and once each week
thereafter. Both absolute body weight and change in body weight froam
pre-exposure for treated animals vere statistically compared with controls.
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Blood analysis. For dogs, hematological and blood chemistry tests were
perforned prior to the start of the inhalation study and again after both 27 and
59 days of exposure. Similar tests were performed oo blood obtained from five
Sprague~Davley rats per sex Per exposure level at 6 and 13 weeks of exposure.
Additional blood analyses were made for dogs where results indicated the need
for further experimental data.

Hematological evaluation included determination of hemoglobin, total
erythrocyte count, packed cell volume, mean corpuscular volume, leucocyte count,
tabulation of mean corpuscular hemoglobin, and mean corpuscular hemoglobin
concentration. Blood smears were Tetained for differential counts if deexed
Decessary. Hematologic determinations were based on those described by Schalm,
Jain and Carrol (1975) and Davidson and Henry (1974). Biochenical analysis
included albumin, alkaline phosphatase, total bilirubin, blood urea nitrogen
(BUN), calcium, cholinesterase, Creatinine, crestine phosphokinase (CPK),
glucose, g§amoa-glutamyl transpeptidase (GeT), alpha-hydroxybutyric dehydrogenase
(HBDH), lactic dehydrogenase~L to P (LDH-L), total protein, serum glutamic
oxaloacetic transaminase (SGOT), serum glutamic Pyruvic transaminsse (SGPT), and
serum hemoglobin. ) .

All animals had free access to vater and food prior to collection of blood
from randomly designated animals. For dogs, a 4~ to S-ml sample of blood wvas
drawvn from the jugular or cephalic vein using a S5-ml Vacutainer® tube and o
22-gauge needle. Rats were anesthetized with methoxyflurane and 2 to 3 ml of
blood was obtained fram the orbital sinus using a plain micro~hematocrit
capillary tube. Blood was collected in glass tubes coated with heparin for
blochenmical analyses or with EDTA (ethylenediaminetetraacetic acid) for
hematologic analyses. Following blood collection rats were sacrificed.

Urinalysis

Urine from all dogs was examined prior to the start of the inhalation study
and agsin after 26 and 57 days of exposure. Urine was collected and analyzed
from each of five and ten Sprague~Davley rats pPer sex per exposure level at 6

"and 13 weeks of exposure, respectively. Urinalysis included determination of
color, turbidity, volume, bilirubin, glucose, keatones, nitrite, pH, protein,
sediment (microscopic examination), specific gravity (refractive index),
urobilinogen and occult blood. Additional urinalyses were made for dogs where
results indicated the need for further experimental data. At 14 weeks of
exposure the five rats per sex per exposure level included in the event of need
for additional experimental data were used for evaluation of 24~hour urine
volume and wvater consumption.

For urinalysis at 6 and 13 weeks rats vere Placed in wire-bottomed stainless
steel metabolism cages for one to three hours. A piece of fine gauze was placed
over the funnel spout in each cage to prevent passage of fecal material into the
urine collection bottle attached to the bottom of the cage funnel. On the day
preceding urinalysis, each dog wvas placed in a galvanized steel metabolism
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cage and urine was collected overnight (16-17 hours). A tuft of glass wool was
placed in the funnel spout of dog metabolism cages to filter out fecal material
and hair. One preservative tablet of Sodium Fluoride~Thymol was placed i{n urine
collection cootainers for dogs as a preservative. Although water was available
to both species ad libitum, food was removed. For the 24-hour urine collection
the extra rats used were switched to a diet of powdered food one week prior to
the urine collection. These rats wers Placed in the metabolism cages
izmediately following the 69th or final day of the inhalation regimen. Both
wvater and powdered food were available 8d libitum to rats for the 24~hour urige
collection.

At six weeks of exposure a misinterpretation of the study protocol resulted
in the use of & preservative (Sodium Fluoride~Thymol; used for collection of
17-24 hour urine samples) for collection of urine in the male Sprague-Dawley
rats, The use of this preservative for the small urine volume collected 4in ] to
3 hours resulted in the urinalysis data being rendered useless. Therefore, a
second group of 5 male rats per exposure level were randomly selected and urine
was collected and analyzed. Following urinalysis rats were returned to their
exposure groups.

Oghthalnological Evaluation

The eyes of all animgls were examined prior to the start of the inhalation
study for any signs of gross corneal opacities. Rats found with cormeal
opacities were culled prior to the start of the ishalation study., 1If corneal
changes were observed in dogs prior to the inhalation study, they were examined
with an ophthalmoscope to determine i1f there were any internal changes. 1f
clinical signs of eye {rritation became evident during the study, the animals
iavolved were examined immediately following the conclusion of the 6~hour
exposure period for that day. The eyes of rats sacrificed at 6 and 13 weeks
Were examined at necropsy by a wet microscope slide technique, within 3 minutes
following sacrifice. All dogs were examined preceding necropsy at 14 weeks with
an ophthalmoscope by s clinical veterinsrian.

Organm Weights

Kidneys and liver were removed and weighed at necropsy after 6 and 13 weeks
of exposure from Sprague-Davley rats and at 14 weeks from dogs. Both absolute
organ weight and organ weight expressed as percentage of total body weight for
treated animals were statistically compared with controls.

Pathology .

Groups of 5 and 10 Sprague-Davwley rats per sex per treatment group were
sacrificed after 6 and 13 weeks of exposure, respectively, for collection of
tissues. All dogs were sacrificed after 14 weeks of exposure. Rats were killed
by severing the brachial blood vessels following anesthesia with methoxyflurane.
Dogs were anesthetized with sodiua pentobarbitol and exsanguinated via the
brachial arteries. Animals were sacrificed in a random sequence.
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A list of tissues taken for microscopic examination from Sprague-Dawley rat,
at each sacrifice interval and from beagles after 14 weeks of exposure is
presented in Table 42-7. All tissues taken from animals at the 2,000 ppz and
control groups were submitted to the veterinary pathologist for microscopic
exanination. Ti{ssues taken from animals at the two intermediate target
concentration levels, 500 and 125 ppm, were to be examined only 1f trestment-
i{nduced lesions were observed in the 2,000 ppm group. No tissues were taken
from the Sprague-Davley rats used for evaluation of urine volume after 14 weeks,

Statistical Analysis

The results of the quantitative continuous variabdles, such as body weight
changes, were intercompared for the dosage groups and the controls by the use of
the following tests: Bartlett's homogeneity of variance, analysis of variance,
(Snedecor and Cochran, 1967), and Duncan's multiple range (Duncan, 1955, 1957;
Harter, 1960). The latter was used, 1f F for analysis of variance was
significantly high, to delineate which groups differed from the controls. 1f
Bartlett's test indicated heterogeneous variances, the Fpyx test was used for
each group versus the control. If these individual Fpay tests were not
significant, Student's t-test was used; if significant, the means were conpared
by the Cochran t-test (Snedecor and Cochran, 1967) or the rank sum test.
Correlation coefficients were calculated when necessary to determine if
statistically significant findings were indicative of a dose-response.

In general, only criteria that differed significantly (P < 0.05) from the
control group are discussed. Omission of comment is indicative that no
statistically significant differences were found. Some of the data preseated o
this report has been rounded to reflect the limits of significant figures.

Chamber Concentration

Gas chromatographic analysis of target chamber concentrations of 2000, 500,
and 125 ppm butyraldehyde vapor/air mixtures yielded mean measured
concentrations of 1852, 462, and 117 ppm (5.44, 1.36, and 0.34 mg/liter) as
indicated in Table 42-8.

A peak that elutes from the gas chromatograph at the same position as
butyraldehyde wvas detected when control chamber air was samples. This peak was
detected in many of the analyses and appears to sctually represent low level
contamination of control chamber air by butyraldehyde vapor. Analysis of
control chamber air indicated butyraldehyde concentration of 0.05 ppa (the limit
of detection). Because analysis of room air near the test chamber indicated a
concentration of 0.4 ppa of butyraldehyde vapor for one of the analyses, it is
likely that general contamination of air in the room housing all 4 inhalation
chambers was the source of this insignificaant control chamber contamination.
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No observable amount of butyric acid was detected in any of the analyses
(measured concentrations of butyric acid were £ 1X of peasured butyraldehyde
concentrations: the lower level of detection of butyric acid as 12 of the
butyraldehyde concentration being measured).

Toxicitz Findingu
Appearance and Demeanor

Signs of eye and Tespiratory irritation were observed in both species at all
three exposure levels. These signs included lacrimation, salivation, and nasal
discharge.

Hortaligz

One male Sprague-Dawley rat from the 2000 ppm exposure group was found dead
preceding the 37th exposure day. This rat appeared normal on previous days with
00 apparent body weight loss (cause of death vas not determined. Pathology
perforned on animal gave no evidence of a cause). Aside from this sole
exception, no animals of either species died during the course of the study,

Stntisticnllz Significant Findings

Body Weight

No {iastance of statistically significant differences in body weight were
found between test and control gToups in the beagles (Table 42-9). Three
isclated instances of significant differences were found in the Sprague-Dawley
rats. In the male rats, the weights of the 2000 and S00 pm (Table 42-10) were
significantly lower on the first day of exposure (0.001 > p for the 2000 and
0.01 > p > 0.001 for the 500 PP® group). In the female Sprague-Davley rats, a
single instance of statistically significaat (0.05 > P) lower body weight was
seen in the 2000 ppm animals on day 36 (Table 42-11).

Blood Analvysis

The analyses of dlood samples taken from dogs assigned to each concentration
level and control one week prior to the first day of exposure and again on
exposure days 27 and 59 are given in Table 42-]2 (blood chemsitry) and 42-13
(hematology). Ia the blood chemistry parameters monitored (Table 42-12), mean
albunin levels for both the $00 and 125 ppm concentrations were significantly
bigher (0.05 > p > 0.01) than the mean for the control group (on day 27). The
hematological parameters monitored (Table 42-13) were not significancly
different between test and coantrol groups.

&)
W
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Blood samples for five and ten rats per sex per exposure level vere taken
prior to sacrifice at 6 and 13 weeks of exposure, respectively. In the male
rats, alkaline phosphatase was the sole blood chemistry parameter ylelding
statistical significance. It wms significantly lower (0.05 > p > 0.0l) 1o the
500 prm animals than in the control animals on days 6! and 62 (Males being done
on day 61, females on day 62, Table 42-14). None of the hemtologic or
differential blood count parameters in the males produced statistically
significant results (Tables 42-15 and 42-16, respectively).

In the female rats, some scattered incidences of statistical significance
-were found. For the blood chemistry analysis, the mean albumin levels were
significantly higher (0.0l > p > 0.001) in the 125 ppm animals than in the
control animals (on day 63 and 64), BUN levels were significantly higher (0.08 >
p > 0.01) in the 2000 and 125 ppm animals as compared to the control animals (on
- day 29), and the mean total protein was significantly higher (0.05 > p > 0.01) °
in the 125 ppm group than in the control group on day 29 (Table 42-17). In the
hematologic findings, the mean RBC level and the mean Ht level vere
significantly higher (0.01 > p > 0.001) in the 125 ppm animals than in the
cootrol animals on days 63 and 64 (Table 42-18)., The differential blood count
calculations yielded two cases of statistical significance. In both the 2000
and 125 ppa animals, the mean for monocytes was significantly higher (0.05 > p >
0.01) than for the control animals on days 63 and 64 (Table 42-19).

A few individual rats had abnormally elevated clinical chemistry values.
This may be an explanation for some of the mean significant differences found 1n
the blood chemistry analyses. There was no clear histologic alteration to
account for these elevated clinical chemistry values. The contributory role of
the nasal cavity inflammation in elevating clinical chemistry values is not
known. With this in mind, and in view of the erratic and infrequent occurrence
of statistical significance in both the blood chemistry and hematological
analyses, it is probable that the few significant differences found in these
blood studies are statistical artifacts and do not represeant a biologically
significant response to treatment.

Organ Weight

The mean liver and kidpey weights for the groups of five female and five
male Sprague-Dawley rats per exposure level sacrificed after six weeks of
exposure are presented in Table 42-20. Mean liver acd kidney weights for the
Sprague-Davley rats and Beagle dogs sacrificed after thirteen and fourteen
weeks, respectively, are presented in Table 42-21., No statistically significant
differences were found between test and control rat groups at six or thirteen
exposure weeks. Likewise, no statistically significant differences in organ
weights were found between test and control dog groups at fourteen weeks of

exposure.
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Ophthalmologic Examination

No ophthalmologic abnormalities were observed in any of the rats sacrificed
throughout the study. Slight conjunctivitis was observed in all dogs from the
2000 ppm concentration level and in one dog from the 500 PP concentration
level, .

Urinnlzsis

Throughout the study, no statistically significant differences between test
and control groups were found during urinalysis in either rats or dogs.
However, signs of a possidle relationship between urine volume and urogenital
fur discoloration and wetness existed. Due to this possible relationship, a
24~hour urine collection test was done with the five Temaining rats per
concentration level at the end of the study. Upon this closer examination, it
was determined that there was no statistical significance for uripe volume
between test and control groups. ’ )

Pathology
The complete pathology report can be found in Appendix A,

All sixteen male beagles (four groups, four animals per group) were
sacrificed after fourteen weeks of eéxposure to butyraldehyde. Dogs exposed at
the 2000 pmn concentration level had clinical signs consisting of lacrimation,
and slight conjunctivitis and redness of the sclera. In these same anicals,
significant aicroscopic lesions were limited to the upper respiratory tract
(Table 42-22). These changes consisted of moderate to marked rhinitis with
sucosal cell hyperplasia, inflammstion and squamous metaplasia. In at least one
dog in the 2000 ppam §Toup, squamous mecaplasias was also present within the
larnyx and traches (and possibly in the laryngeal region of the other three
animals in this group).

Clinical signs observed in the 2000 PP® group were also observed at the 500
and 125 ppa concentration levels, however, they were not as prevalent and vere
only observed following exposure. Changes in the respiratory tract of the 125
and 500 ppo-exposed dogs consisted primarily of goblet cell hyperplasia withip
the nasal wmucosa.

- In conclusion, under the conditions of this study, inhalation of
butyraldehyde vapor by dogs at the 2000 ppm level resulted in upper respiratory
Ducosal damage leading to chronic rhinitis, ulceration of the nasal mucosa and
4D alteration of the normal respiratory mucosa within the nose and possidly
wvithin the larnynx and trachea to the squamous type. At the S00 and 12§ Ppa
levels, inhalation of butyraldehyde vapor resulted in hyperplastia of the goblet
cells within the nasal mucosa but did not, over & fourteen week period in the
dog, in significant mucosal damage. :
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Five male and five female raty from each concentration level were sacrificed
after six weeks of exposure to butyraldehyde. At this time, clinical signs for
animals at the 2000 ppm concentration level consisted of a yellow-brown fur
discoloration of the urogenital region and a slight red fur discoloration of the
dorsal cervical region. After thirteen weeks of exposure to butyraldehyde, ten
male and five female rats from each concentration level were sacrificed. The
clinical signs for the 2000 PRa group were consistent with those observed during
the six week sacrifice. The aforementioned fur discoloration occurred
infrequently and to a lesser degree in animals at the 500 and 125 PP
concentration levels. The only other clinical signs observed were a sporadic
wetness about the nares and moistened eyes in the 2000 ppm concentration level.

The six week necropsy findings showed minor sporadic lesions in both treated
and control rats, however, these lesions were not considered biologically
significant by the attending pathologist. The necropsy findings of the thirteen
week sacrifice yielded multiple (punctate to 2 mm in diameter) foci of varied
colorations, dissemzinated over the surface of the lungs in approximately 643 of
both treated and control rats. One rat at the 500 ppm concentration level had
bilateral hydronephrosis in the kidneys, and unilateral hydronephrosis (righe
kidney) was observed in one male rat at the 500 ppa concentratiocn level and one
male and one female rat at the 125 ppn concentration level.

Both male and female rats had treatment-related histopathologic changes in
the nasal cavity indicative of a response to chronic upper respiratory tract
irritation (Tables 42-23, -24), These changes were present {n most animals
exposed to 2000, 500 and 125 ppm of butyraldehyde vapor. Histologic alterations
consisted of squamous metaplasia of mucosal epithelium, rhinitis and inf{tial
goblet cell atrophy followed by goblet cell hyperplasia. These alterations were
more severe in rats sacrificed after six weeks of exposure than in those
sacrificed after thirteen weeks of exposure. It is concluded that, under the
conditions of this study, inhalation of butyraldehyde vapor for six to thirteen
weeks results in irritation to the upper respiratory passagevays and the
development of histopathologic changes at all concentrations.
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Toble 42-1
Compositional Analyses of

Anhydrous Butyraldehyde Drums

Drum

Identi- Analysis

fication Drum cur #

Nuaber Number  Assigned
389 1 41-2%
197 2 41-2a
387 k) 41-2e
400 4 41-24
428 5 41-2f
420 6 41-2b
404 7 41-21
399 8 A1-2g
408 9 41-2¢
415 10 41-2h

ucnnn- Ethanol Lights Unknowns Water Acid Gravity Iron Color Distill Distill
We, T We. X We. X Me. X We. X We. X 20/20°C We. X Pe-Co  IBP  Dry P,
99.60 0.19 0.02 0.00 0.18 0.24  .8049 1less 3 73.3 76.1
99.53 0.21 0.03 0.23 0.50 .8044 L1 PPR 4 73.8 75.1
99.35 0,21 0.22 0.22 0.21  ,B045 " 3 7.1 75.2
99.48 0.22 0.11 0.19 0.31  ,B0S6 " 5 73.0 75.2
99,32 0.22 0.26 0.22 0.15 _ ,8055 " 3 72.8 75.0
99.24 0.20 0.3 0.22 0.16 .8062 v 5 73.1 7.7
99.61 0.19 0.03 0.17 0.27 8054 " 8 72.8 75.9
99.59 0.22 0.05 0.14 0.35  .8055 " 8 72.8 75.1
99.63 0,20 0.00 0.16. 0.3%  .8050 " 5 72.5 75.3
99,56 0.20 0.01 0.0 0.20 0.25 .B052 " S 73.3 75.2

Notes; uznunuu;urwnn. ethanol, lights, and unknowns by gas chromatograph.

Identification of lightas and unknowms was not possible by regular laboratory methods.

Water by FPisher Reagent titration,

Acid by Potassium hydroxide titration using nitrogen purge

% Butyraldehyde

TemTrew=.

¢1 98eg

0§-2% 33odoy

. -

- ——




Table 42-2

Physical Properties of Butyraldehyde

Butyraldehyde Synonyms:

Molecular Formula:
Molecular Weight:

Specific Gravity
at 20/20°C:

Boiling Point at
760 mm Hg:

Vapor Pressure at 20°C:
(air saturated at 20°C
contains @ 125,000 ppm)

Flash Point (open cup):

@ 25°C and 760 mm Hg:

Butanal, Butaldehyde, Butylaldehyde,
n-Butylaldehyde, Butyral, Butyrylaldehyde,
Butanaldehyde, Butal.

C.Bs0

72.11
0.803 gz/ml
74.8°C

91.5 mm Hg

20°F

1 mg/liter = 340 ppm
1 ppm = 0.00294 mg/liter
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Table 42-)

Compositional Analyses of Four

Anhydrous Butyraldehyde Drums

CHF #
esigned

:

41-2a
Clear

41-2a
Ruat

41-2b
Rust

41-2h
Clear

Purity
X by Veight
99.52
99.41

‘e .‘N

99,46

Water
X by Weight, ppm

0.30

0.30

0.30

0.30

Butyric Acid
4 by Weight
0.40
0.66

5.10

0.97

“ s
[ R

c

11 #8%wg

05-cy 3ao0day
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Table 42-4

Butyraldehyde

Conditions of Operation:

Perkin-Elmer 3520B Chromatograph

Used for Inhalation Exposures 1 thru 45

Detector
Colunn .

Column Temperature*
Injictian Tezperature
Detector Temperature
Carrier, flow Rate
Hydrogea Flow Rate
Air Flow Rate

Sample Size
Ratention Time
Attenuation

Range

Solvent for Standards
Chart Speed

Flame Ionization

4.5 £t 1/4" Stainless Steel Tubing
Chromosord 101
Temperature programmed from 170°C to 190°C

Rate 2°/min 8 Minute Upper Limit Hold
200°C

200°C

60 ml/min

26 psi at Chronatograph
50 psi at Chromatograph
0.5 cc to 5 cc

4 min

16

100

Water

30 em/hr

* The 8 minute upper limit hold is necessary only when checking for butyric

acid.
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Table 42-5

Butzznldchvde

Conditions of Operation: Perkin-Elmer 3920B Chromatograph
Used for Inhalation Exposures 46 thru 69

Detector Flame Ionization

- Column 10 ft 1/4" Stainless Steel Tubing
Chromosord 101
Temperature programmed from 170°C to 190°C

Column Temperature* Rate 2°/min 16 min Upper Limit Hold
Injection Temperature 200°C

Detector Temperature 200°C

Carrier, Flow Rate 60 ml/min

Bydrogen Flov Rate 25 psi at Chromatograph
Air Flow Rate 30 psi at Chromatograph
Sample Size lce to 5 ec

Retention Time 5.5 min

Attenustion 32

Range 100

Solvent fo; Standards Water

Chart Speed 30 cm/hr

KF ** ‘ 18200

* The 16 minute upper 1limit hold is necessary only vhen checking for butyric
acid,

** Calibration Pactor
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Table 42-6
Criteris of Toxic Response Monitored for Dogs and Rats
' that Inhaled Butyraldehyde Vapor
Beagle
Criteria Dogs Sprague Davley Rats
Observations for All dogs All rats daily
Signs of Toxicity daily
Body Weight All dogs All rats
once each once each
week and at week and at
sacrifice sacrifice
Urinalysis All dogs 5, 10 aod 5 rats
pre-exposures PeT sex per exposure
and at 6 and ‘level at 6, 13 and
12 weeks 14 veeks, respectively
Blood Analysis All dogs 5 rats per sex per
pre-exposure exposure level at

Histopathological
Examination

Ophthalmological
Examination

Organ Weight

and at 6 and 12
wveeks

All dogs at
14 weeks

All dogs

pre-exposure
and at 14
veeks

All dogs at
14 wveeks

6 and 13 weeks,
respectively

5 snd 10 rats per
SeX per exposure
level at 6 and 13
veeks, respectively

All rats pre-exposure
and all rats sacrificed
for histologic
evaluation at 6

and 13 veeks

S and 10 rats per
SeX per exposure
level at 6 and 13 veeks
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Table 42-7

Rat and Beagle Dog Tissues

Taken at Necropsy for Histopathological Examination
For 90-Day Bugnaldehzde Inbhalation Study

=

.58 lesions zDammary tissue
v _-nals nasal turbinates
e} nerve - gciatic
«¢ and bone marrow ovaries
femoral, sternal, vetebral) pancreas
. @8 - brain stem, cerebellum, arathyroids
:erebrum ituita
~ix prostate (and associated accessory sex
K] Ehnds)
a:lidymes _ ' . salivary glands .
. ehagus skeletal muscle (thigh)
3] skin (flank)
T opian tubes spinal cord (lumbo-sacral section)
4Tt _ spleen
estine - large (3 levels) stomach
small (3 levels) testes
ileys ) thywous
.2rimal glands _ thyroids
;X trachea
T urinary bladder
e uterus
i7h nodes (cervical, mesenteric, vagina
Soracic, bronchial) tyzbal glands

$.sacrifice all tissues listed above were examined grossly and fixed for possible future
vzzination. Underlined tissues are termed "selected organs" and were prepared for histo-
- fic evaluation. Histopathologic examinations were performed for all "selected organs”

- the control and high level group(s) in order to delineate specific target organs.

“ise target organs were examined in animals from the remaining groups,

[ —
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Table 42-8
Gas Chromatographic Analyses of Butraldehyde Vapor
Concentration for 14-Week Inhalation Study

Rumber of Samples 254 265 . 267 170
Target Concentration, ppa 2000 500 125 0
Measured Concentration, ppm - 1852 662. 117 o*
Measured Concentration, mg/liter 5.44 1.36 0.3 o*
Measured as X of Target Concentration 92 92 93 -
952 Piducial Limits for Measured b

Concentrations, mg/liter 4,22-6,67 1.00-1.71 0.26-0.43 0.00-0.00

Coefficient of Variation 11.43 13.29 12.30 -

% Median value given because distribution of control values skewed to the left.
b
First to third quartile limits (Q1-Q3).
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Table 42-9
Mean Body Weight, kp: Male Beagles
Butyraldehyde Concentration, mg/liter
alendar 5. 44 1.36 0.3% o
auys Mean ~ SD__ Mean ~ SD Mean ~ SD Mean ~ SD
0 11.50  1.54 11.55  0.90 11.48  1.16 11.32 1.13
1 11.52  1.45 11.72  0.97 11.45 1.15 11.32  0.97
9 11.55  1.66 11.75  0.90 11.30  1.07 11.38  0.93
16 11.50 1.51 11.62  0.92 11.40  0.99 11.32 1.4
23 11.50  1.47 11.72  0.79 11.70  0.50 11.30  1.05
30 11.55  1.45 11.82 0.86  11.45 0.51 11.30  1.05
36 11.10  1.56 11.48  0.73 11.18  0.99 10,75  1.01
44 11.10  1.58 11,42 0.73 10.88  0.97 10.80  1.06
51 10.98  1.64 11.60 0.75 11.22  0.99 11.02  0.98
58 11.12  1.66 11.58  0.91 11.22  1.18 11.10 0.96
65 11.02  1.66 11.75  0.79 11.28  1.09 11.02  0.97
72 10.90  1.54 11.92 0.74 11.32  0.93 11.15  0.92
79 10.75  1.50 11.82  0.58 1.12  1.18 11.15  0.95
84 11.10 1.79 11.98 0.71 11.30  0.96 11.05  0.98

SD = Standard Deviation
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Table 42-10

Mean Body Weight Change ~ Male Sprague-Davley Rats

Butyraldehvde Concentration, gglliter

Calendar 5.44 _1.36 0.34 0 o

Deys _  ¥emn 51 Hean SD Hean 5] Hean 5D
— Mean Body Weight, gm —

0 256.7 18.5 262.6 15.5 266.8 21.8 260.8 18.2
Mean Body Weight Change From Exposure Day 0, gm -

1 -1.2% 3.2 1.5° 2.9 . 3.0 4.5 5.0 2.8

9 48.4 6.8 '50.8 11.5 $4.9 12.7 S1.4 8.6

16 77.8 10.8 85.6 17.9 89.6 18.0 82.9 13.6

23 104.9 15.2 115.6 25.1 120.7 23.4 -111.8 18.4

30 132.2 19.8 143.9 29.7 151.2 28.8 135.6 - 20.9

3% 151.7 23.5 163.4 34.4 172.4 31.9 155.2 23.3

bb 163.5 22.7 185.7 42.3 188.1 3.0 176.3 23.7

51 S 177.4 27.9 203.2 46.2 203.5 8.4 190.2 26.7

58 194.8 29.5 220.5 50.5 220.5 40.8 206.3 30.1

65 209.3 32.2 234,8 52.4 233.9 43.1 218.4 33.2

72 225.1 34.13 250.7 55.4 246.6 46.1 231.1 35.2

79 233.1 3s5.7 261.9 57.0 256.7 47.6 243.2 37.1

84 262.9 37.6 269.3 58.5 264.7 48.4 25}.0 .4

b ao0.01>P>0.001
€= 0.001>P ,
SD ™ Standard Deviation
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Table 42-11
Mean Body Weight Change - Female Sprague-Daviey Rats

o Butyraldehyde Concentration, ms/liter

slendar 5. 44 1.36 0. 34 0
198 Mean SD Mean SD Mean SD Mean 5]
0 191.6 12.6 187.6 14.1 188.2 13.3 192.8 7.8

Mean Body Weight Change From Exposure Day 0, ga
~0.6 4.4 ~0.9 3.2 1.9 3.2. 0.4 2.9

9 26.1 7.8 22.3 7.7 26.8 6.8 26.7 6.2
16 - 43.4 8.1 41.9 9.8 45.9 10.3  48.5 8.7
23 $9.0 9.9 57.8 10.6 62.7 10.7 62.3 10.8
3 73.0 13.3 72.5 12.2 80.0 13.1 79.0 12.2
1 81.0* -13.1 82.9 15.7 89.6 13.7 91.8 12.6
v 94.3 17.6 89.0 10.9 97.1 15.6 102.5 16.7
51 99.9 18.1 97.3 14.3 108.3 16.7 108.4 15.4
58 109.3 20.6 106.5 11.4 116.7 17.0 114.9 16.0
65 117.6 22.4 112.8 4.4 125.9 21.2 123.6 20.4
72 124.3 24.0 121.1. 15.2 131.1 23.3 129.1 19.6
7 127.8 22.0 125.0 15.1 135.3 23.9 133.5 21.8
8 130.8 24.0 130.1 15.8 139.9 23.1 134.4 20.8

J = Standard Deviation
i= 0,05 >p

========================================;============================================
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10.1

105.8
102,2
106.2

8.2
1.9
8.4

0.34
(117)

Mean
108.8

116.8
110.8

1.3

(462)

Mean

108,2

1.36

110.8

Butyraldchyde Concentration, mg/liter (ppm)
101.5

007
1

5.44
(1852)

Mean
106.5
94.5

114.0

Exposure
27
59

Days of
Pre-exposure

Parameter
Glucose
(mg/dl)
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Table 42-22
Frequency of Histologic Findings:

Beagle Dogs

Sacrificed After Approximately Fourteen

Weeks of Exposure to Butyraldehyde

AEDOTT =50
Page 40

ORGANS /Findings

2000

NASAL CAVITY, Normal 0/4na
/Rhinitis, moderate 3/4
/Rhinitis, marked 1/4
/Mucosal cell hyperplasia, slight-moderate 4/4
/Squamous metaplasia 3/4
/Goblet cell hyperplasia 0/4

/Mucosal gland hyperplasia 4748
LUNGS**, Normal 2/4
/Interstitial pneumonitis 1/4
/Granulomstous pneumonitis 174
/Peribronchial pneumonitis 0/4
/Peribronchial lymphocytic infiltrates 0/4
/Capsular fibrosis 1/4
/Interstitial fibrosis 0/4
/Bronchiectasis 1/4
/Ezphysema 1/4
/Smooth muscle hyperplasia 1/4
/Eemorrhage, agonal 0/4
TRACBEA, Normal 3/4
/5quanous metaplasia 174
LARYNX, Normal 2/4
/laryngitis 174
/Squamous metaplasia 1/4
PITUITARY, Normal b/4
/Cyst 0/4
THYROIDS, Rormal 1/4
/Lymphocytic thyroiditis 1/4
/Parafollicular cell hyperplasia 3/4
/Follicular cyst 0/4
HEART, Normal 2/4
/Cyst 1/4
/Mural thrombus 1/6
SPLEEN®*, Normal 0/4
/Beorrhage/hemangiona 4/4
/Capsular siderosis 2/4
/Capsular £ibrosis 0/4
/Hemosidercsis 1/4
/Congestion/hemorrhage 0/4
KIDNEYS, Nomal 174
/Dystrophic mineralizatiom 2/4
/Venous and lymphatic dilation 174
STOMACH, Normal /6
/Lymphocytic infiltrates, nodular 1/4
/Dystrophic mdineralization 0/4

of Butyraldehyde

Males
500 125
0748 174
0/4 0/4
0/4 0/4
2/4 0/4
0/4 0/4
3/4 /4
0/4 0/4
0/1 0/3
1/1 0/3
0/1 173
0/1 0/3
1/1 0/3
0/1 0/3
0/1 0/3
0/1 0/3
0/1 1/3
0/1 0/3
0/1 1/3
0/4 0/3
2/4 3/3
2/4 1/3
0/4 0/3
2/4 0/3
1/4 0/3

Control
=20Lrol

3/4
0/4
0/4
174
0/4
1/4
0/4
174
0/4
0/4
1/4
0/4
0/4
174
0/4
1/4
0/4
0/4
4/b
0/46
4/4
0/4
0/4
/4
1/4
2/4
0/4
174
174
4/
0/4
0/4
0/4
174
2/4
174
2/4
0/4
o/4
0/é4
0/4
/6
0/4
1/4

(Continued)
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Table 42-22
PR
(Continued) £
Males
~ppm of Butyraldehyde
ORGANS/Findings 2000 500 . 125 Control
LIVER**  Normal 3/4 0/1 0/1 4/
/Bemosiderosis 1/4 1/1 1/1 0/4
BRAIN**,  Normal 2/4 0/1 1/2 4/4
/Bydrocephalus 0/4 1/1 1/2 0/4
/Meningeal fidrosis 1/4 0/1 0/2 0/4
/Purkin je neuron loss 1/4 0/1 0/2 0/4
./Microhemorrhages 1/4 0/1 0/2 0/4
PARATHYROIDS, Normal 4l - - 3/3
ADRENALS, Normal 4/4 - - 4/4
TESTES, Normal 4/4 - - 4/4
EPIDIDYMIDES, Normal 4/4 - - &4/4
PROSTATE, Normal 4/4 - - 4/4
EYES, Normal 4/4 - - 4/4
PANCREAS, Normal 4/4 - - 4/4

20.05 > p > 0.01

*Nunerator equals number of dogs with specified finding.
Denominstor equals number of dogs for which specified organ was examined.

**Examined {n 500 and 125 ppm groups only 1f gross lesion was present.

WPC/1049
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Report 42-50

Pages 47 through 322 of this report contained i{ndividual Pathology data sheets for
each animal. Those sheets have not been included in this report in order to decrease
costs of reproduction and distribution of reports. A copy of the report containing
the individual data sheets was distributed to the Project Initiator and the original
is on file 1in the Chemical Hygiene Fellowship Archives.
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Quality Assurance Unit Study Inspection Surmary

’

Test Substance:_Butvraldehyde

Study:_Vapor Inhalation by Dogs and Rats
for 14 and 13 Weeks Respectively

Project Manager: S. C. Gad

The Quality Assurance Unit conducted the follow-
ing inspections and reported the results to the Project
Manager and to Management on the dates indicated.

AU

AR Inspection ' : Dateﬁ-’(eport Tssued -

_ .. . Date Type To Project Mgr.  To Management
3-28 to Final Ongoing 4-23-79 5=17-79
4=-23-79 Raw Data
5=31 to Final Report 6=5-79 6~8-79
6-4=~79 :

pa— W/ /@4.“4 ¢/4/re

Quality Assurance officc: Date

LIC/dem
1-29-79




? M 3 - UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
i" ¢ 'WASHINGTON, D.C. 20460
i,

Mark H. Christman : _
Counsel ' OFFICE OF

E. L. Du Pont De Nemours and Company PREVENTION, PESTICIDES AND
1007 Market Street . »
‘Wilmington, Delaware 19898 : : MAR 20 1995

EPA acknowledges the receipt of information submitted by
Your organization under Section 8(e) of the Toxic Substances
Control Act (TSCA). For your reference, copies of the first
page(s) of your submission(s) are enclosed and display the Tsca
§8(e) Document Control Number (e.gq., 8EHQ-00-0000) assigned by
EPA to your submission(s). - ) ;
whe -u e al i io and refer
to the reverse side of this page for "EPA Information Requests" .,

11110, March 16, 1978). cConfidential submissions received
pursuant to the TSCA §8(e) Compliance Audit Program (CAP) should
already contain information supporting confidentiality claims.
This information is required and should ba submnitted if not done
SO previously. To substantiate claims, submit responses to the
questions in the enclosure "Support Information for Confiden-
tiality Claims". This same enclosure is used to support
confidentiality claims for non-CAP submissions.

: Please address any further correspondence with the Agency
related to this TSCA 8(e) submission to:

Document Processing Center (7407)

Attn: TSCA Section 8(e) Coordinator ,
Office of Pollution Prevention and Toxics
U.S. Environmental Protection Agency
Washington, D.C. 20460-0001

EPA looks forward to continued cooperation with your
organization in its ongoing efforts to evaluate and manage
potential risks posed by chemicals to health and the environment.

Sincerely,

- o ;75}7—*)e. éf)éi%’ ,
Enclosure I Z l 75 A :?:k Arl:;l]o(;?:yBganch

(). RecycledRecyciable
Qéé9 Printed with Soy/Canola Ink on paper that
contains at least 50% recycied fver




Triage of 8(e) Submissions

Date sent to triage: - NON-CAP

‘Submission number: ‘ 2\ l ; v’) A TSCA Inventory:

Study type (circle appropriate):
" Group 1 - Dick Clements (1 copy total)
ECO AQUATO
Group 2 - Ernie Falke (1 copy total)
ATOX SBTOX SEN w/NEUR
Group 3 - Elizabeth Margosches (1 copy each)
CTOX Pl RTOX  GTOX

STOX/ONCO CTOX/ONCO  IMMUNO cYTO NEUR

Other (FATE, EXPO, MET, etc.):

Notes:

THIS IS THE ORIGINAL 8(e) SUBMISSION; PLEASE REFILE AFTER TRIAGE DATABASE ENTRY

For Contractor Use Only

entire document: 1 2 pages _lr[_ﬁtjlb | éa‘gosi' a [ , IZL ,;

Notes:

Contractor reviewer : M 5 , Duto:v _%Z[ﬁ/ 75




CECATS\TRIAGE TRACKING DBASE ENTRY FORM
CECATS DATA:

ubrission # 8EHQ. 1092 ~ 12173 seq_f INFORMATION REQUES INTARY ACTIONS:
0501 NO INFO REQUESTED 0 ACTION Ki PORTY D
'!Y@UPP FLWP 0502 INFO REQUESTED (TECH) IDIES PLANNEDAINDE RWAY
) ‘ 0503 INFO REQUESTED (VOL ACTIONS) o NOTIFICATION OF WORKE ROTYI KY
SUBMITI'I*R NAME: E ..L UOC?(Y*' dl - 0504 INFO REQU[‘SWD (REPORTING RATIONALF) ‘0404 LARFIMSDS CHANGES
0405 PROCESSHANDL ING CHANGE S
\\\g;nc\)rb o COﬂ'\j‘El\\( 0406 APPJUSE DISCONTINUED
. 0407 PRODUCTION DISCONTINUED
- 0408 CONFIDENTIAL
sus. paTE__O8 ll° |20 _ orspate__1O f‘;ﬂhQ CSRAD DATE; O\IS' ’°|5
ARl : =
CHEMICAL NAME: ' CAS#
123 -72~3

INFORMATION TYPE: LFC INFORMATION TYPE: . LEC INFORMATION TYPE: PEC

0201  ONCO (HUMAN) 010204 0216  EPWCLIN 01 0204 0241  IMMUNO (ANIMAL) 01 02 04
- 0202  ONCO (ANIMAL) 01 0204 0217 HUMAN EXPOS (PROD CONTAM) 01 0204 024 IMMUNO (HUMAN) 01 02 04

0203  CELL TRANS (IN VITRO) 010204 0218  HUMAN EXPOS (ACCIDENTAL) 01 0204 /043) CHEMPHYS PROP 01 02 04

0204  MUTA (IN VITRO) 01 0204 0219  HUMAN EXPOS (MONITORING) 01 0204 CLASTO (IN VITRO) 010204

0205 MUTA (IN VIVO) 01 0204 0220 ECO/AQUA TOX 010204 oS CLASTO (ANIMAL) 01 02 04

0206  REPRO/IERATO (HUMAN) 01 0204 0221 = ENV.OCCC/RELFATE 010204 . 0246  CLASTO (HUMAN) 010204

0207  REPRO/TERATO (ANIMAL) 610204 0222  EMER INCI OF ENV CONTAM 010204 0247  DNA DAMREPAIR o1 02 04

0208  NEURO (HUMAN) 01 0204 0223  RESPONSE REQEST DELAY 010204 0248  PROD/USEPROC 010204

0209 NEURO (ANIMAL) o1 02 04 024  PROD/COMPICHEM ID 010204 0251  MSDS 01 02 04

0210  ACUTE,TOX. (HUMAN) 01 0204 0225 REPORTING RATIONALE 01 0204 0299  OTHER 01 02 04

0211  CHR. TOX. (HUMAN) 01 02 04 o026  CONFIDENTIAL 010204

0212  ACUTE TOX. (ANIMAL) 010204 0227  ALLERG

SUB ACUTE TOX (ANIMAL) 01 6204 o228 ALLERG (ANIMAL)

0
L gg SUB CHRONIC TOX (ANIMAL) % 0239  METABPHARMACO (ANIMAL)

Srime

USE: PRODUCTION:

. NON-CBI G REVIEW SPECIES
YES | YES (DROP/REFER) G
CAS .SR NO NO (CONTINUE) , ReT MED

U8 TERMING REFVR ! iGh_| -
wamen Dog3( Boagld ol maks (% Dy oo seproced b bty el ‘,mu,ru Wofr 0 b T
of S.44,/3¢, sl 0.3y W\d\iﬁg%f’laao 506 and 128 W)t{’n’ Iy )3 s e | P2Rafoc le)g, S fprn 8440
m{#/azﬁwﬂw Ig Hon oo oA pr’ /L”M»‘ﬂ Mpl &ZZ—;L i’hﬁ«&tﬁ?f,& L j@w Vvsv% WMI DSy
9’6&,&);»&# (&ff dﬁt wft*“’é““ R TM A FND AN N 2l *‘"”"*& )"’U‘“



